Although some scientists have suggested that the first transformation from wolf to dog may have taken place more than 100,000 years ago (Vila et al. 1997) , most archaeologists and palaeontologists believe that humans first tamed wolves before the end of the Pleistocene. The evidence of domestication has, however, been indirect (Benecke 1987) . Fragments of bones of Canis lupus L. identified as early Holocene domestic dog have been reported from the Near East (Turnbull and Reed 1974, Davis and Valla 1978) , central and northern Europe (Musil 1984 , Nobis 1986 , Street and Baales 1999 , and Siberia (Pawlow 1930) . No complete dog cranium has yet been found in a site earlier than 12,000 14 C years b.p. The finds we report here, from the Upper Paleolithic site Eliseevichi 1 (central Russian Plain, Bryansk Region), have been dated to 13,000-17,000
14 C years b.p. Eliseevichi 1 is situated in the basin of the Dnieper River, on the Sudost River (the right tributary of the Desna) (lat. 53Њ10Ј N, long. 33Њ40Ј E). The cultural layer is located on the second alluvial terrace of the Sudost in eolian-diluvial Upper Pleistocene deposits. A large number of bones of the mammoth Mammuthus primigenius Blum were found among the food debris at the site. Remains of Arctic fox (Alopex lagopus L.) and reindeer (Rangifer tarandus L.) were also common (Kuzmina and Sablin 1993) . The assemblage of animal bones from Eliseevichi 1 is typical of a cold-tolerant Upper Pleistocene fauna. Climate change to extremely cold and dry by the final phase of the Late Valdai stage of the last glaciation brought about an increase in the number of tundra species of mammals and a decrease in the number of steppe species.
Around 694 m 2 of cultural deposits were excavated by the Russian scientists K. M. Polikarpovitch (in 1930-40 lichko et al. 1997) . The high frequency of the burin technique in the stone industry, the large quantities of worked mammoth tusk, and the tradition of bone carving in complicated geometric designs that characterize the material culture of the site are typical of other sites in the Desna River area. Eliseevichi 1 is usually categorized as Epigravettian or "Evolved Gravettian," but its culture has no analogues in the Desna River area or elsewhere. Special objects from this site include mammoth ivory "churingas," honeycomb-like ornaments, a particular type of realistically carved female figurine (Polikarpovich 1968) , and small animal figurines made of limestone (Grekhova 1985 , Khlopachev 1997 . The majority of these finds came from the area of the site that was excavated in 1935 and 1936, and it was this area that yielded the skulls of the earliest dogs. A complete dog cranium (MAE 447/5298) was found 2.0 m southeast of the edge of the concentration of mammoth skulls in the excavation unit of 1935 that was later interpreted as the remains of dwelling (Polikarpovich 1968) . It lay at a depth of 1.48 m in a hearth deposit in the middle of the cultural layer and was found in a dorsal position, with the nose tilted down in a southeasterly direction. The second skull was found outside the hearth deposit 7 m southwest of the first specimen in the 1936 excavation unit.
Both crania are those of adult dogs. They resemble Siberian husky skulls in shape but are larger, with broad, flat frontals ( fig. 1) . The crista mediana and the lineae semicularis are strongly protruding, the braincases strongly (MAE 447/5298) or normally (ZIN 23781/24) vaulted, and the zygomatic breadths very large ( The dogs, whose flesh is eaten by the Sioux, are equally valuable to the Indians. In shape they differ very little from the wolf, and are equally large and strong. . . . Their voice is not a proper barking, but a howl, like that of the wolf, and they partly descend from wolves, which approach the Indian huts, even in the daytime, and mix with the dogs. [Maximilian 1906:310] Usually, there were from seven to ten puppies in a litter. As we wanted only big dogs, and those of the first litter never grew large, we always killed them sparing not even one. From the second litter, we kept three or four of the puppies with large heads, wide faces, and big legs, for we knew they would be big dogs; the rest we killed . . . . Our old breed of dogs all had straight wide faces, heavy, but not short legs, and ears that stood erect like those of a coyote. The dogs were about the size of a wolf. [Buffalo-BirdWoman, quoted in Wilson 1924:204] There is little doubt that the same hybridization and deliberate selection for large, strong (i.e., wolflike) dogs took place in the Ice Age and that Upper Pleistocene dogs were remarkably like wolves in terms of size.
Relative to wolves, most dogs exhibit a shortening of the anterior end of the cranium (the snout) associated with a broad palate (Lawrence 1967 , Riesenfeld and Siegel 1970 , McLoughlin 1983 , Olsen 1985 . Therefore, a wide palate, coupled with a short rostrum, has been used as an effective criterion for the identification of domestication (Morey 1994). Shortening of the snout in dogs relative to wolves is the clearest single trait distinguishing the two. The ratio of greatest palatal breadth to condylobasal length of both these finds was compared with that for recent wolves from northern Europe (N p 16), southern Europe (N p 5), the Caucasus (N p 12), Central Asia (N p 13), the Middle East and northern India (N p 14) , China (N p 20), southern Siberia (N p 8), northern Siberia (N p 18), the Far East (N p 14) , and North America (N p 12) and that for Siberian huskies (N p 36) and Great Danes (N p 2), the Siberian husky being a typical cold-tolerant breed and the Great Dane a large guarding breed. The measurements for wolves and dogs were taken by the first author from the collection of the Zoological Institute, Russian Academy of Sciences. Additional data on wolves came from Pocock (1935) . The difference in this ratio between wolves and Siberian huskies is highly significant (P ! 0.001), and the difference between the wolves and the dogs from Eliseevichi 1 is apparent (table 2). The Ice Age dogs from Eliseevichi 1 differ from all recent wolves and have much shorter muzzles than Siberian huskies and Great Danes (fig. 2) . The crania from Eliseevichi 1 were almost as large as those of northern wolves and Great Danes, but the extremely wide palate, coupled with the extremely short rostrum, is very unusual. The reconstructed withers height is about 70 cm. Therefore, the Eliseevichi 1 dogs represent a heavy breed. The early dogs from Eliseevichi 1 may have played an important role in the development of human hunting technology and strategy. In an environment in which wolves and humans were competing for food, it is not difficult to surmise how an alliance could have been formed between them. Social structures and behaviour patterns are closely similar because both species evolved in response to the needs of communal hunting. Dogs also doubtless served as food animals. For the Neolithic and the Bronze Age, dog skulls whose braincase had been opened by removing the occipital (Bokonyi 1974) have often been found. A hole had been made in the side of the skull MAE 447/5298 from Eliseevichi 1 site so that the brain could be removed ( fig. 1) .
Because of the lack of fossil material, it is still impossible to say where the domestication of the dog began.
Some researchers suggest that it may have taken place in the Middle East (Clutton-Brock 1995), but genetics cannot pinpoint the location of the ancestral wolf population. For this reason and on the basis of information from other genetic studies, the idea of a single locus of domestication is not supported (Morell 1997). It seems probable that humans tamed wolf pups in many parts of the world and therefore that several subspecies of wolf contributed to the ancestry of the dog. We suggest that the specimens of dogs reported here were domesticated in situ from local northern wolves. 
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Prehistoric Migration in Europe:
Strontium Isotope Analysis of Early Neolithic Skeletons r . a l e x a n d e r b e n t l e y , t . d o u g l a s p r i c e , j e n s l ü n i n g , d e t l e f g ro n e n b o r n , j o a c h i m w a h l , and p a u l d . f u l l a g a An alternative view is that the LBK spread through the adoption of agriculture by the indigenous hunter-gatherers (Tillmann 1993 , Whittle 1996 or a combination of colonization and indigenous adoption (Gronenborn 1999, Zvelebil and Lillie 2000) . Indigenous people along and west of the Rhine River may have made "La Hoguette" pottery before the LBK era (Jeunesse 1987, Lü ning, Kloos, and Albert 1989) . In western Germany, flint tools from the earliest LBK exhibit continuity with preceding Mesolithic forms, and many are made of flint quarried from areas populated only by Mesolithic groups at that time (Mauvilly 1997 , Gronenborn 1999 . Mitochondrial DNA (mtDNA) studies support the case for indigenous adoption (Richards et al. 1996 (Richards et al. , 2000 , although such evidence is indirect because the mtDNA has come from modern Europeans.
The two views have been difficult to resolve through architecture or artifacts because ideas or trade items can spread without people's migrating. To examine human mobility directly, we measured strontium isotopes in human skeletons from three LBK cemeteries in southwestern Germany. Strontium substitutes for calcium in the hydroxyapatite mineral of skeletal tissue, and strontium isotopes in prehistoric human teeth and bones provide a geochemical signature of the place of residence. Sr ratio as they pass from weathered rocks through soils to the food chain (Hurst and Davis 1981, Beard and Johnson 2000) . Even if there were some mass-dependent fractionation of strontium along biogeochemical pathways, it would be corrected for upon measurement by mass spectrometry, as strontium ratios are normalized to the constant value of 86 Sr/ 88 Sr in natural rocks (Beard and Johnson 2000) . In other words, strontium isotopic signatures faithfully make their way from local geologic materials ultimately into the human skeleton.
One can identify migrant individuals who moved between geologic regions by comparing the isotope signature in adult teeth, composed between four and twelve years of age, with that in the bones, with characteristic turnover times varying between 6 and 20 years for different bones of the body (Parfitt 1983 , Ericson 1985 , Price et al. 1994 , Grupe et al. 1997 , Grupe, Price, and Sö llner
